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(57)Abstract: 

rv R r?nit. M T ^ BE f °, LVED: To P rovide a non-woven fabric excellent in thermoforming property, capable of 
SOWT™ n t h * ° rm,ng f T ° 3 f ° rmed filt6r ' redUC6d in the C0St and im P roved in Profitabilit;. 
107-220 ? C and^pTr" f ° r K filter * C u° nStitUted ° f 3 fiber C ° ntainin ^ ^ 20% adhesive fi ber melting at 

THp f bala " Ce fiber l ° be StUck having 3 m -P- ^ 30 ° C hi gher than that of the adhesive fiber 

The nonwoven fabric for filter is a density gradient type nonwoven fabric formed by laminating >2 yers of the 

flu, nd? V S \l d6CreaSe aV6rage d6nier fr0m the flow - in side toward ^ the How-out sfcfe o Treat ng 
fluid and tang ing the structural fibers with each other by needle-punching from the finer fiber layer s d the 

av 95-99% o'rosUv Znl 1* " T^T t0 ^ 4 " 12d ^ ^ ° f the ^ a " 

have 95 99% porosity, the fiber layer of the flow-out side is controlled to have 0.6-03d average denier of the 

S^tbelt^ 0 - 07 ; 0 fi H 5g/ 1 CC denSky fiber t0 be StUCk is StUck t0 "aether w th 

C ° nSt,tUting »* at a — «*« to above the 
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CLAIMS 
[Claim(s)] 

[Claim 1] The adhesion fiber which carries out melting initiation at the temperature of 100 degrees C or more 
and 220 degrees C or less is blended at least 20%. The remainder is constituted from melting initiation 
temperature of said adhesion fiber by the fiber which is pasted up fiber which has the melting point of more than 
30-degree-C elevated temperature. The laminating of the fiber layer more than two-layer is carried out so that 
an average denier may become thin from a thick thing toward an outflow side from the inflow side of a 
processing fluid. It is the density gradient mold nonwoven fabric of one apparatus with which ** arrival of the 
configuration fiber was mutually carried out by needle punch processing from a thin fiber layer side, and the 
average denier of configuration fiber is [ 4-12 deniers and the voidage of the fiber layer by the side of a fluid 
inflow ] 95 - 99%. The average denier of configuration fiber the fiber layer by the side of a fluid outflow 0.6-3 
deniers, Each fiber layer which a fiber consistency is 0.07-0.35g/cc, and constitutes said nonwoven fabric is a 
nonwoven fabric for filters characterized by having been heat-treated by the whole in the thickness direction at 
the temperature beyond the temperature in which adhesion fiber carries out melting initiation, and pasted up 
fiber having fixed by adhesion fiber. 

[Claim 2] The nonwoven fabric for filters according to claim 1 which is the bicomponent fiber with which 
adhesion fiber consists of a high-melting component and a low-melt point point component. 
[Claim 3] The nonwoven fabric for filters according to claim 2 whose low-melt point point component the high- 
melting component of a bicomponent fiber is polyester, and is denaturation polyester. 
[Claim 4] The nonwoven fabric for filters according to claim 3 whose denaturation polyester is crystalline 
polyester. 

[Claim 5] The nonwoven fabric for filters according to claim 1 whose adhesion fiber is a polypropylene fiber. 
[Claim 6] after the fiber layer which constitutes a nonwoven fabric is heat-treated, contact heat-treatment is 
carried out at temperature higher than the melting initiation temperature of adhesion fiber, and the fiber side by 
the side of a fluid outflow is the fluff of fiber — the nonwoven fabric for filters according to claim 1 which raised 
the consistency while preventing **. 

[Claim 7] thermoplastics is applied to the fiber side by the side of the fluid outflow of the fiber layer which 
constitutes a nonwoven fabric, and it is a fiber fluff — the nonwoven fabric for filters according to claim 1 which 
raised the consistency while preventing **. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable nonwoven fabric for the shaping filter which is 
fabricated by the nonwoven fabric for filters used for various air cleaners or a fluid processor, especially 
saccate, etc., and serves as an element. 
[0002] 

[Description of the Prior Art] Conventionally, as a filtering medium used for the cleaner for automobile engine 
inhalation of air, ma.ntaining cleanliness efficiency high [ how ], the high amount of dust maintenance is secured 
and various density grad.ent mold nonwoven fabric material is used to the technical problem whether a life is 
prolonged. 

[0003] This density gradient mold nonwoven fabric consists of a configuration of having make two or more fiber 
layers which made the diameters of fiber mainly differ arrange from the inflow side of air so that it may become 
small one by one toward an outflow side , and while fiber fixes by compound of emulsion system adhesives 
powdered glue , and also these and adhesion fiber etc. and dynamics reinforcement etc. is secure , as for this 
hber layer structure object , the degree of a density gradient is usually raise 

10004] As the manufacture approach of this kind of member, there are a dry type nonwoven fabric, and the 
paper and the nonwoven fabric of a wet method conventionally. For example, in the dry type nonwoven fabric it 
has a thing (refer to JP.59-23847.B) using two or more fiber layers and the span bond fiber layer from which the 
diameter of fiber differs, and the density gradient in which a part of fiber layer contains the fiber for welding 
and the thing (refer to JP,2-45484,B) using powdered resin is known, and a fiber layer has heat adhesion fiber 
and a cnmped staple in a wet nonwoven fabric, and the thing (refer to JP.4-59007.A) using resin adhesives is 
proposed. 

[0005] Moreover, with the cleaner for automobile engine inhalation of air, in order to fit in the limited volume 
and to secure an effective filtration efficiency, letter processing of a pleat is performed to a filtering medium 
and using as a filter element is performed. These elements make a filtering medium thin, and narrow spacing of a 
pleat, a filtering-medium filtration area is raised, the engine performance is secured, or a filtering medium is 
thickened, the filtration efficiency per own unit price area of a filtering medium is raised, pleat spacing is 
extended, a filtration area is reduced, and the technique of securing the engine performance of an element is 
used. 

[0006] In addition, since the letter filtering medium of a pleat like the above has the lateral portion and the 
flange section of another member joined and is formed in an element, it is important to have the reinforcement 
and the ductility which can be equal to deformation of a pleat configuration etc., and to have the rigidity which 
maintains a filtration property. 

[0007] On the other hand, unlike the above-mentioned approach, the same filtering medium is used for 
manufacture cost reduction, and making the pleat section, a lateral portion, or the flange section really 
fabricate with a heat press is proposed. (Refer to JP,8-24546,A) 

In this case, it is easy to deform into a filtering medium to heat, there are reinforcement and elongation to 
deformation, and a hard thing is required after cooling. Moreover, what contains heat adhesion fiber in the 
configuration fiber of a filtering medium for the same purpose is proposed. (Refer to JP 8-309136 A) 
On the other hand, a filtering medium is joined in an ultrasonic welder and there is also a technique which forms 
an element lateral portion and the flange section. Also in this case, the discoloration resistance by ultrasonic 
welder heating is required of a filtering medium with said same demand 

10008] After containing compound adhesion fiber 30% or more and giving needle punch further besides the 
above techniques of various known, there is a heat-treated density gradient mold filter. (Refer to JP 53- 



33787.B) 



. nd ,hl ZTJerco 6 ; Ii„ P eT C 3 h 0% O oH:" ber ^i" WWch C ° mP ° Und adheSi °" fib - - 70% or mo re 

pressurized and g adua, d <h front tec of aX 1°" "a T a " d "" fi " e ™ e medi '™ for "" uids 
JP.60- 144922,10 W ^ ,s proposed afler hea ' Ireatment. (Rerer to 

100,0] moreover, as <f ■ messing fluid. 

denseitr sine " ^ ^ " ' S lhe C °" ditio " ° f -*m •"««. etc rivaling^ 

[0011] 

torn or the cons st ^ " of a fl ge d d no so uo 17°h " ^ VV* 1 * 1 wWch 3 ' ateral P ° rtion 
by finding out fitness in th averag ^denfer and con^p rT' 7^ ? 6 ^""^ioned fault is canceled 
layer by the side of a fluid uZ and fluTd outflow nH ? ^ ''T ° f C r 0nfi ^ ration fib ^ and each fiber 
-shaping fiiter it aims at ^^5^ ^^eK* ^ 

— fib - —n which suits the above-mentioned 

or .ess is blended at least S ^ con Zed fr" T ^ C °' more a " d 220 d( * rees C 
adhesion fiber by the fiber which i , nZZ I nn fiL r , V ^ m f ,ng lmt,atl0n te ™Perature of said 
elevated temperature The Tam^inTo th * ^ me ' t,ng P ° int ° f m0re than 30-degree-C 
denier may become ^n ^^Mn^^^ T* '" S Cam ' ed ° Ut 50 that an aver ^ 

the density gradient mol 1 nont^en febric ofl T ?™ ,nfl ° W Side ° f 3 processin S fluid- It is 

mutually carried out Zn^Z^^^iT^w T ^ ** ^ ° f the con "^ation fiber was 
fluid inflow at 4-12 denier of averat 7 e ZZ fi " ? ^ Side ' The fiber layer b * the sid * of a 
the side of a fluid outflow 0 6 3 S of aCe™~ H ^ T f ' % " " % ° f V ° idage The fiber la * er * 
0.35g/cc in fiber consistency Ld^rt^3 of configurat.on fiber, Each fiber layer which is 0.07- 

treated by the whole i^^^ ^^hT^ V* * ^ which k was heat " 

£ te^s; r the d p d ° ,ypr r ne fiber ° r ^ 

fabric, and when it kt^Z^Z^l^^^ * S adheS10n fiber in the above-mentioned nonwoven 
polyester for a low-melt S comooTen , ™ m' " j S de t irable P-"^ 5 '" »nd to use depuration 
low-melt point point component lav b , hand ;, AI,hou 8 h "» denaturation polyester of a 

rather. Moreover, a«erXXrZ IZh^r.T"' CrySla,,mi * is suffi ™"« « » »"d it is desirable 
contact heat-treatmen of th fib * t , h ^ '"of'a ZT fabriC " heal -—« d . * carrying out 
initiation temperature of adhesion fiber further ht f l temperature higher than the melting 

the fiber side by the side o Z fiu I outflow of he fibe 12",? F""* th ™°^*™ b. applied to 
nonwoven fabric, the fit 2z of fiber n^^^'T^jS^^ S " d ^"'^ ' 

KS.tSS.ViS fib" t g b' h H — n fabric, since adhesion fiber and 

workability is made good Indh make °, L ? J ", d ° eS " 0t beCOme hard ' » has ne,libil ^. 

the heat press. AndCh.™gi™Th^i^;Htr r ^' ^"^ and u efnciem| V ^Ping a, one process by 
ofc^nsation and ^J^X^, ZgZZZS&ZZSXT' ^ 

" a " a — Vlng drawing, the gestah of concrete 



[0017] Although single fibers such as a do vnrln . T ° r 1 m ° re 220 degrees C or less is ^d. 
copolymer fiber, are suffic ient* as this adh S^a^^' 9 ^T" 6 fiber > and ethylene-vinyl acetate 
component and a low-melt poi « ^cS^en^™ P ° nen i T C ° nS1StS ° f 2 ° f 9 h^melting 

mold bicomponent fiber and a sheaT-corP h,v mP ° nentS ™ ay be des,rable ' 11 ™V have a side-by- S ide 
sufficient as it. HMMte^i^^w^"™^ * bicom P° nent fi ber, and any are 
component as the ^^^^^^TT Mes * ^-elting 

combination of a low-mel twin t do nt coZLZl P ™[ C ™P°™< »s a sheath is desirable. In this case, as a 
polyethylene, polypropy ^ 3 ^eltrng component, although there are 

denaturation polyesteran po yester t the ^ST?"^ " C " th& C ° mbination of 
above-mentioned denaturation do Ivester I Zt<»n <u ^ am ^phous nature is sufficient as the 

shaping element. And th K^^rm? 8 ! ""T* " reqUlYed ° f a 

reinforcement sufficient at 20% rless £ difficuk Zpov r bIe " d 31 ' e3St 2 ° % ° r m ° re - Relation of 
less. If it becomes 80% or more a ow-mel ooiit not ' ™ n UPP&r ^ h 15 desirable lhat h is 80% or 
c^anliness efficiency tends to f^.Td cot ^ ^ °* " ™ ^ Wi " b * that 

tt?3 ] 0^e:st:rm^ ^.^^ ^1'°" " ^ ^ - *~ 
pasted up fiber used, pci^^^T^^^ ^ ^ ** »* 3 Certain fiber - « 

combination with adhesion fiber the llnthptir <S V ^ Y ' fiber ' S the m ° St COmmon - However > 
[0019] And it is important to ' r l T , • 3 poly P ro Py ,ene fiber and others is also usable 

denied toward th o'lw s de ^ at" Sf-M * ^ ^ ^ ^ haS a thick average 

layer which this invention ^ 3lth ° U * h the lami ™ting of the fiber 

least, the fiber of each class is made mutual ** arrtl bv T " ^ ° Ut m0re tha " at 
case, as for needle punch processing T is elfelZ m . ^ prOCeSS,n ^ and ^ ™ke it unify. In this 

average denier, a placing ^b^din^^^r* * ^ fr ° m the fiber Iayer of a ^ 

- desirab.e - 45-55/cm2 ft s How ve S^it^n? ^ " 3bbreviation 3 °- 8 °/-2 extent 
side of the above-mentioned fluid infl™ Z' I u , ' " 0t reStnCt t0 thls - As a thj ck fiber layer by the 

denier is 4-12 denser an is 95 99% o^S * T^'" 8 '' S ^ out ' * is desirable that an average 
deniers as a thin fiber -\^Z uj^ 72 ZlT^'T * ,s USUally Suitab,e that an average denier is 0.6-3 
0.35g/cc. With the size of these fiber vodaaeann?^ ° ■ ! ° therband ' and a ®™ consistency is 0.07- 
efficiency is raised. It is an deTe^o^^^^^' C ° lleCt, ° n effidenCy is raised and a ^on 
[0020] Next, a laminating is carried ont 7T f- " g mportant especially as a shaping filter. 

Processing was performed is lee -treated SZT '^t?' ^ ^ ^ ' ayer t0 which needle P unch 
temperature beyond X melt^ in tit n ' ^ the th ' CkneSS direction of a «ber layer at the 

fiber, makes passed Tup fiber fix ' n s ZneZT: ^Tu ^ Cam ' eS ° Ut ^ ° f the adh esion 
up fiber by melting of adhesio 'fiber 1^117^ ^J™ ^ S ' nCe rt is fixin * of ^ pasted 
blended 20% or more like th™J^^J^*^°™ 3 ^ Therefo -, adhesion fiber is 

fuzz and this occurs in the fiber side b the side of a flu d ou Z "r n ° f V deSirab,e that ma ^ P rod -e surface 
above, it is effective to aim at fuzz prevention if nLrtS I I ^' u " fabric obtained Iike the 

treated, and ffizz prevention LlK^ 1 ? 6 above - m entioned, a fiber layer is heat- 
side by the side of a fluid outfloS ^f^e^SaTS^ ^'"f OUt . COntact heat-treatment of the fiber 
fiber, or forming a thermoplastic coa in the fib7r bv the IfS f" T'? g T' 8 ^ tem P eratur e of adhesion 
melting of adhesion fiber, fastidious - havfn, -lit X fl«»d outflow, after pasted up fiber fixes by 
a known heating plate is used for contact heating g ' ^ 3 fiber consis tency. In addition, 

Str:: ^u^?z s ^^ v^— n ^ fi .ters with wh^ ^ 

faced this fabricating as a shaS sTJ 1 r ? u d,C3ted by the J P ' 8 -309136,A official report which 
which the rib chip ^Jth^^^^ 11 3b r V S US6d - Th3t iS ' the peri Phery -ember with 
out, it considered as the watelike le7TTl ^ ^ T ° me6 the shape of a sh eet was first carried 
out on the other hand, Ld th ' S pi e ctfon ^^^^^ T" ^ W3S S,mil3r]y Carried 
lateral portion is beforehand folded n TnlZJr^f r P ,T W f e Umted ,S created - At this time, a 
wavelike gesta.t plate. An aft that he terlho^T^ ° f ^ ' ^"^ioned periphery member and a 

mat, tne lateral portion of a periphery member is inserted to the side face of 



Jn^t^W^'Z^r^hif ,ta ' hiS ~ — «■*■ cabins 

** - a peiiphe^ fratee wi.h na Z w S „ ^'be ng cov^d *Z ITT^ * ~ *"* Wid ' h ° f faCe " 
fever lower pan beine carried n„i m ih. l~t , j lng cover ed, filling arrival of the crevice of the lype-of- 
decided. and with a hniCVijL " .Jr. " ! ™, part P re " ared "«« Periphery frame, and a location beini? 
performed to coincidence and i can creatP ^'T'- 8 °«! heat ' ng ftjSi ° n F ' Xing t0 9 fra ™ is 

In addition, improver! i r i forcemen t n al s TalJ 7 .1°"? "? Pr ° CeSS by ^ f ~^ descent, 
periphery frame. «niorcement can also be atmed at by plast.cs-.zing the projected part of a 

So?^ T ntion nonwoven fabric a,so to the filter 

toner carbon of a dry type copy ng machine etc and t ^Processors, the filter for accumulating the 

explained. PV 8 me ' 6tC -' 3nd rt can app| y- Hereafter, the example of this invention is 

[0024] 



Following margin [0025] 
[Table I] 
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[0028] Next, the formation situation of the nonwoven fabric for filters in each example and the example of a 
comparison by each above-mentioned fiber layer is shown. 

Example 1: Carry out the laminating of the fiber layer shown in Table 1, and it is 2 a depth of 1 1mm and 50 
placing numbers/cm from a dense layer side. After giving needle punch, with the pin tenter type heat setting 
machine of 200-degree-C hot blast, it heat-treated for 1 minute, it cooled, and the nonwoven fabric for filters 
of this invention was obtained. 

Example 2: The dense layer side was further contacted to the hot calender roll whose skin temperature is 220 
degrees C, a rough stratification plane side is the roll which is the temperature of ordinary temperature extent, 
and both path clearance between rolls set the filtering medium of an example 1 to 2mm, and calender processing 
was carried out, it cooled, and the nonwoven fabric for filters of this invention was obtained 
L0029J Example 3: Carry out the laminating of the fiber layer shown in Table 1, and it is 2 a depth of 11mm, and 
50 plac.ng numbers/cm from a dense layer side. After giving needle punch, It heat-treats for 1 minute with the 
pin tenter type heat setting machine of 130-degree C hot blast, a dense layer side is further contacted to the 
hot calender roll whose skin temperature is 150 degrees C, and a rough stratification plane side is the roll 
which is the temperature of ordinary temperature extent. It was made 2mm, and calender processing was 



invemior " C0 °' ed ' Md b ° lh Pa,h * aranCe be,Wee " r * <*«■'•"«• «n fabric for filters of.his 

Tab \'', u is 2 a d - th ° r 1 - 5 ° 

pin tenter type heat sett™ machine Z m ^ r "? 8 uf PU " Ch ' " nea '-' rea ' s for 2 minutes with the 

with the pin ten TAN type heaTseut ^/h ne f 2^ ^^"^^'r*' 1 "V mm, " eS 
processing as an example 2 was carried out 1 more nearly same 

f?n72:ere a ; d roteL h ed biended ^ W ° f " e * am, " e ' — " in Table 2, and examples 

numbe^Z Tl^Z^ ° A ?J '™ab,e 3. and it is 2 a depth of „mm, and 50 placing 

2 weJi ^ e ce e s X s a eT le ' °" ^ ^ ™ e 3 ' the "-ded ratio was changed and espies 1 and 

JonVgSn aster a SeTof T a ^ToT ."7 " " " 9 ^ ^ ° Ut W * h the «™ 
filtration efficiency J a nonwoven fe^ hT' ^ T dynamiCS phyS,Cal pro P erties and ™" 

The filtration fJL^Z^L I P ~d t^SD ^"bTT" ^ ^ ^ ^ ^ 
particles JISZ890lNo.8 one by one The fiTzz of a Znt . I Y ?' r nd_Speed 60 cm/sec and fine- 
element and a lateral portion , and t hp 7p ar X T u ^ S,de W3$ JUdged externa »y- It fabricated in the 
thermoforming sec 1 an d Th Lo S r ! ° f ^ CircUmference of jt »™ observed to the 

Following marVn [OOM] WaS ^ Sh0Wn the f ° llowing tables 4 and 5 - 

r Table 4] 
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300 
6.8 
1.0 
9.5 

27.5 


g»«2 

301 
6.2 
U 
12.4 
26.8 


*JS«8 

305 
6.2 
1.0 
11.6 
27.2 


SttflH 

302 
6.4 
0.8 
13.2 

29.1 


303 
6.5 
0.9 
8.6 

25.1 


300 
6.6 
1.1 
12.3 
35.3 


2g*« 
M 

[fftSttj 


l3fC ^/ ffl » 
ttft 


11.3 
96.8 
99.5 
2580 

net J 


11.8 
97.8 
99.7 
2510 


II.5 
97.5 
99.7 
2500 

*l 

*1L 


11.6 
97.7 
99.7 
2580 

flL 


11.4 
97.6 
99.7 
2560 


11.6 
97.9 
99.7 
2530 



[0033] 
[Table 5] 




fiber which con^SJSl^iSnS^^ 2? mel 'i ng ! n r i,ia,i °" '-P-a.ure of .he adhesion 
•he fiber layer more than .wo-Tayer s carried om a east so ,h. I ** a^ 10 " ^ The lamina «"e of 
.hick (hing from the inflow side of a LZTH n i , f „ aVerage denler may become thi " from a 
one apparatus with which « t£j o the fiber „f TT 3 " OUtl,OW " iS lhe densi,y 8 radte "< ™M of 
from a thin fiber layer side vXe the IbeM™ ?. ,1 ^ T ' y Carried OU1 by needle ? u " cb Pressing 
denier ] Since the ZZJtfTe^eofVZo^ c '"^ ^ 95 " " % ' ( an 

an average denier is 0.07-0.35g/c in -3 pale I n„7h.r fi / ° f 3 "° nW ° V f fabric whoSe fiber consistency 
Since flexibility is held adhesion fiber khlenTa on* P by adheS ' 0n fiber and the binder is not used, 

denier of the fiber laye by t l si!l ZJTittoTj* Th a " m °' Uabimy " S °° d ' 3nd lhe """W 
predetermined range. The reinforcement , <h„n n„ fluld ° u,flow ' v0 ' da «*. «c. are made into the 

but enough, it holds s^^Z^^l^Z . ?m V'* a ' S ° " n °' only ca " b ™- 

a shaping filter improving i eZcted from IrZ «• th 7™ arkable ^c.tveness of making the practicality as 
nonwoven fabric goes up fa convene holds aTonfi ° ° " P ' ea < ^"figuration etc. Moreover, this invention 
reinforcement while i, ^^^i^^T 0 "- ^ " aS lhe eflfe o.ive„e S s which raises 
fiber side of a fiber layer by ^It^Zt^ ^ °^ ^ 
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[oo 2.8 j mz±.si&wtmiz xi&mttmRvtm 

1 1 mm. t7 5 0*/ cm* T--H/U^> 

X- 1 t. fpfliiT 7 •< /u ?-m*m 

*it^2 : ^ife^l^rWSr. sgtc. ffi^E^affiigjS 
*«2 2 0r<7)»n-yuc^M?^. ffl«®(H(iJi5iSMJg 

li. 2mrat:LT; *U^-WL. #JflLT*?feBH 



[00 29] «SCT3 :^HC^-f«ttl$rff«L5B)i 
ffli*?. 1mm. tT*>iiA*^5 0*/c m* T 

Xii. 2mmlcLT. ^b>/-ja3L. ^aiLt*^ 

1 lmm, n^ii^SSO^/cm 2 T— — YlH^s 
«T'2#filS«liaL. ^ffi5-^ffiiSg*<2 3 7 
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hhm-HX\ S*<0o-;^^ 'JT^yxJi. 2mm 

t00 30]»H^|5. 6 : *20«ttl£«ll£l 
Hi'KSSl 1mm, H*>ii^*S[5 0*/cm2 X' 

?>-^JG3«T3#fS]»*!UIt. JSC. Hi6«|2i 

mttm9 : %3(7>immznmimw£ 9. m 1 1 

mm. fT*>iiA#Et5 0#/crn J T'— - K^A'y^ 



®cot'>f->^-^«t®T-2^R»«!lJlL. @ft3 0 

10031 ) tt$mi :m<?)to<m$:%ix . 

Ml SI > '2<7)JDI$:L^. 

ItiSW 2 : itttm 1 t |5|l!*c7)littf flSJ*T\ 9 t PI 

rattiifeai^Ji. j i sd i 6 1 2icjf&, sterna 6 

0cm/sec.ft*JlSZ8901 No. 8T"fio 
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IgfcM k£/15n 


300 
6.8 
1.0 
9.5 

27.5 


301 
! 6.2 
1.1 
12.4 
26.8 


305 

6.2 
1.0 
11.8 
27.2 


302 
6.4 
0.8 
13.2 
29.1 


303 
6.5 
0.9 
8.6 

25.1 


800 
6.6 
1.1 
12.3 
35.3 




AP K>q 

171 H 

DHC g/a" 


11.3 
96.8 
99.5 
2580 j 


11.8 
97.8 
99.7 
2510 


11.5 
97.5 
99.7 
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1.5 
13.6 
25.6 


340 

6.8 
0.6 

8.8 
39.2 


292 
5.9 
0.8 
8.1 

26.2 
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7.0 
0.2 
5.7 
42.1 


370 
6.8 
0.4 
7.0 
80.5 




AP «Aq 

flf % 
DHC - g/u' 


9.5 
97.1 
90.6 
2480 


13.1 
97.9 
99.7 
2420 


11.1 
97.5 
99.6 
2410 
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97.9 
99.7 
2200 


14.4 
88.3 
99.7 
2080 
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<?>fc&x-®ziiftiz£mztom±mzti&mm&x'mm 
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9%. a(*8SiiJffl<OlMI««¥i|lr--/U*«0. 6-3 
X'Btt&g.WO. 07-0. 3 5 g/c cX'hhT^Wm 

?r«^L. (£mA J ^»f*)^t^(c^^5r2 0% 
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